Abstract: Subconjunctival hemorrhages in infants and children can be a finding after nonaccidental trauma. We describe 14 children with subconjunctival hemorrhages on physical examination, who were subsequently diagnosed by a child protection team with physical abuse. Although infrequent, subconjunctival hemorrhage may be related to abuse. Nonaccidental trauma should be on the differential diagnosis of subconjunctival hemorrhage in children, and consultation with a child abuse pediatrics specialist should be considered.
METHODS
We retrospectively reviewed the charts of children who were inpatients at a tertiary children's hospital in Indianapolis, IN, referred to the child protection team and who had subconjunctival hemorrhages on physical examination as noted in the medical history. These children were evaluated from January 2001 to December 2009. The child protection team had 1466 inpatient consults during this period. This study was approved by the Indiana University Institutional Review Board.
CASES
A summary of the cases is shown in Table 1 . Eight (57%) were male patients. The median age was 6.5 months (range, 1Y68 months), and the mean age was 16.5 months. There was a history of intimate partner violence in 6 (43%) and prematurity in 3 cases (21%). None of the children were in foster care, had a history of chest compressions, or had an ophthalmologic examination before the detection of the subconjunctival hemorrhages.
Ten caregivers (71%) initially sought medical attention because of eye and/or face findings in their child. In the other 4 cases, children were brought for a variety of concerns: a ''pop'' heard when the child was caught by the arm (case 1), fever (case 2), normal newborn checkup (case 3), and decreased level of consciousness (case 8). These 4 children ranged from 1 to 7 months, and the subconjunctival hemorrhages were noted on examination, although they were not part of the presenting complaint. Five children (36%) had bilateral hemorrhages at the time they were examined by the child protection team. Thirteen children (92%) had eye examinations documented by an ophthalmologist. None of the children in this case series had evidence of retinal hemorrhage or conjunctivitis.
None of the 14 children in our series had a history of cough, vomiting, or constipation.
Bruising was present in 11 children (79%). Affected body areas included the face, ears, scalp, neck, back, abdomen, and extremities. Eight children (73%) that had bruising were bruised in more than 1 body area; 5 (45%) of these children had bruising in 3 or more body areas. Eight children (57%) had bruising in the torso, neck, or ears. The 3 cases without bruising were all infants, ranging in age from 1 to 7 months.
Radiological and laboratory studies were performed at the discretion of the attending physician and consulting services. Two children (14%) had intracranial injury on head imaging, and 6 children (43%) were noted to have 1 or more fractures. Case 2 was found to have a transverse fracture of C3 to C4. In case 13, a maxilla fracture was found on facial computed tomography, and a grade I liver laceration was found on abdominal computed tomography.
On initial laboratory evaluation, 1 child (case 13) had a severe subgaleal hemorrhage and abnormal coagulation studies. The prothrombin time and international normalized ratio were prolonged at 16.5 seconds and 1.48, respectively. The activated partial thromboplastin time was also prolonged at 37.5 seconds. This child also had hemoglobin of 8.1 g/dL and hematocrit of 24%.
DISCUSSION
The prevalence of subconjunctival hemorrhages in nonaccidental trauma is unknown. A complete history and physical examination is necessary to delineate the etiology of a subconjunctival hemorrhage because the differential diagnosis is extensive (Table 2) .
In a child who has subconjunctival hemorrhage on examination without known eye trauma, nonaccidental trauma should remain a significant consideration on the differential diagnosis. 
(Continued on next page)
Most children in this case series had bruising in addition to their subconjunctival hemorrhage. This suggests that subconjunctival hemorrhage, like any bruising in preambulatory children 30 or bruising of the torso, neck, and ears in ambulatory children, 31 is a finding that raises the suspicion for nonaccidental trauma. Key risk factors for nonaccidental trauma, prematurity 32 and history of intimate partner violence, 33 were also found in this case series.
Our case series reports an ocular finding, subconjunctival hemorrhage, which may indicate nonaccidental trauma. In our experience, caregivers had previously contacted a health care provider specifically for subconjunctival hemorrhages and been reassured that coughing, vomiting, or constipation could cause these findings, although these symptoms were not reported. In this case series, previous health care evaluations were not reviewed.
The absence of bruising, especially in premobile infants, does not preclude nonaccidental trauma as the mechanism for subconjunctival hemorrhages. It is postulated that infants are not able to generate as much intrathoracic and intra-abdominal pressure as older children with a Valsalva maneuver, although vascular permeability may be increased by infection with Bordetella pertussis. 34 There is 1 report on 2 of 100 infants with vomiting from pyloric stenosis who were noted to have subconjunctival hemorrhage. 23 We therefore recommend that infants with subconjunctival hemorrhages with or without bruising and no relevant history of trauma and no apparent infection should have nonaccidental trauma included in the differential diagnosis. The medical provider should also consider a referral to a specialist in child abuse pediatrics.
This review does have limitations. The cases were retrospectively identified from those who had been admitted at a tertiary children's hospital and a referral made to the child protection team. We cannot assess the prevalence of child abuse among children who present with subconjunctival hemorrhage. Future studies could prospectively assess the incidence of subconjunctival hemorrhage on presentation to a primary care provider and the subsequent diagnosis of nonaccidental trauma.
CONCLUSIONS
Subconjunctival hemorrhages can occur in isolation without other historical or overt clinical signs suggestive of physical abuse. In the absence of another etiology, nonaccidental trauma should be strongly considered in the differential diagnosis for subconjunctival hemorrhage in infants and children, and a consultation with a child abuse pediatrics specialist should also be considered. 
